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I) ^ Responsive to communication(s) filed on 30 September 2003 . 
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* See the attached detailed Office action for a list of the certified copies not received. 



Attach ment(s) 

1) ^ Notice of References Cited (PTO-892) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) E>3 Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/Mail Date 4t03. 0903 . 



4) CH Interview Summary (PTO-413) 

Paper No(s)/Mail Date. . 

5) D Notice of Informal Patent Application (PTO-152) 

6) □ Other: . 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 7-05) 



Office Action Summary 



Part of Paper NoVMail Date 1005 



Application/Control Number: 1 0/673,289 Page 2 

Art Unit: 2884 

DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Malinovich 
(US Patent 6, 168,965 Bl) in view of Abramov (US Patent 4,577,345). 

Regarding claim 1, Malinovich discloses, a back side incident type image pickup sensor 
(figure 6(A)) having on the front side (element 310) of a semiconductor substrate (element 300) 
a photoelectric conversion portion (element 100, see figure 3B, element 110) and an electric 
circuit (element 100, see figure 3B, element 120), and having on the back side (element 320) of 
the semiconductor substrate (element 300) where a radiation beam is incident (column 10, lines 
5-7), the incident radiation beam being detected by the photoelectric conversion portion or light 
sensitive pixel region (figure 3B, element 1 10) formed on the front side (Figure 3B, 310) of the 
semiconductor substrate (element 300), wherein the electric circuit (element 120) is disposed at a 
given distance in the horizontal direction from the wafer (element 300). Although Malinovich 
does not specify an opening on the backside, Abrambov discloses a fingerprint detection device 
with an opening (see figure 8, area where finger is placed). One of ordinary skill in the art would 
be motivated to include an opening on the backside to increase the accuracy of radiation 
detection by securely positioning the object of interest. Further, although the references do not 
explicitly specify that the electric circuit is a horizontal distance from the opening, it would be 
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obvious to one having ordinary skill in the art, in order to increase the longevity of the of the 
circuit components by reducing its exposure to radiation by placing it in a position where it 
cannot receive radiation. 

Regarding claim 2, Malinovich discloses a backside incident type image pickup sensor, 
wherein the semiconductor substrate (Figure 3B, element 300) is a single crystal silicon substrate 
(column 6, lines 7-9). 

Regarding claim 3, Malinovich discloses a back side incident type image pickup sensor, 
wherein the semiconductor substrate is reduced in thickness after a semiconductor integrated 
circuit that constitutes the photoelectric conversion portion is formed (see reduction of wafer 
300, between figures 4A and 4B). 

Regarding claim 4, Malinovich discloses a back side incident type image pickup sensor, 
wherein the radiation beam is infrared light (column 1, lines 24-25). 

Regarding claim 5, Malinovich discloses a back side incident type image pickup sensor, 
wherein the infrared light has a wavelength is in the NIR range (column 1, lines 24-25), which 
by definition is in the range of 700 to 1400 nm, encompassing the claimed range. 

Regarding claim 6, although Malinovich in view of Abramov does not explicitly specify 
that the radiation beam is an X-ray. However, CCD technology is used for both IR and X-ray 
radiation detection, therefore it would be obvious to one having ordinary skill in the art to 
modify the invention to detect x-ray radiation. 

Regarding claim 7, Malinovich discloses a backside incident type image pickup sensor, 
wherein the photoelectric conversion portion is composed of a photodiode (column 1, lines 55-59 
and column 2, lines 1-2). 
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Regarding claim 8, Malinovich discloses a back side incident type image pickup sensor, 
wherein the electric circuit (element 120) serves as one of a driver circuit for driving the 
photoelectric conversion portion or readout and a signal processing circuit for processing a signal 
from the photoelectric conversion portion (column 2, lines 1-44). 

Regarding claims 9-10, Malinovich in view of Abramov does not specify the exact 
distance between the circuitry and the opening. However, such a distance is a result effective 
variable, depending on the radiation used, the stopping power of the detector material and the 
positioning of the opening. ' 
3. Claims 1 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Malinovich 
* (US Patent 6,168,965 Bl) in view of Abramov (US Patent 4,577,345) further in view of 
Suguwara et al. (US Patent 6,724,855 B2). 

Regarding claims 11-12, Malinovich in view of Abramov disclose the limitation set forth 
in claim 1, but do not specify forming a dummy pixel or diffusion region between the electric 
circuit and the opening. However, dummy pixels or diffusion regions are known as disclosed by 
Suguwara et al (see figure 2, element DA and DB). One of ordinary skill in the art would be 
motivated to use the dummy pixel or diffusion regions as disclosed by Suguwara et al. with the 
invention as disclosed by Malinovich in view of Abramov in order to decrease the amount of 
extraneous radiation from reaching the detector in error, thus increasing the detector accuracy. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christine Sung whose telephone number is 571-272-2448. The 
examiner can normally be reached on Monday- Friday 7-3 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Porta can be reached on 571-272-2444. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Christine Sung 
Examiner 




PRIMARY EXAMINER 



